ABSTRACT
INTRODUCTION
ur study offers an additional layer in a series of studies on the connection between admission policies and academic achievements. The most important finding of our previous studies (Davidovitch & Soen, 2006 , which focused on graduates of a specific academic institution, was that there was no connection between admission policies and students' subsequent academic achievements. Our studies revealed the surprising finding: Only 23% -less than one quarter -of the graduates had been admitted on the basis of the formal admission requirements of Matriculation and psychometric exam scores, while the vast majority of graduates had been admitted on the basis of informal criteria. What we found interesting is that the students who persevered in their studies and graduated -the majority -managed to overcome this seeming hurdle in the course of their studies. The present study also focuses on a case study and tracks predictors of success in higher education in the same academic institution several years after the original studies were conducted. Our aim was to reexamine whether Matriculation and psychometric score currently constitute reliable means that predict academic success (Kimmerling, 2000) . We posited that currently admission policies continue to define a hurdle of sorts that has no proven systematic connection to students' actual academic achievements. This case study addresses students' fields of study (faculties) and achievements: their grade averages at the end of their first year in their chosen program, and their final degree grade averages.
Embarking on this study, we accepted the assumption, already mentioned by Ayalon (2000) , that different programs have different admission requirements and policies. We assumed that the admission requirements are a function of the study program selected. We sought to reexamine whether these requirements affect students' achievements (Zadok, 1996) . A careful analysis of the findings confirmed our hypothesis: This time -as in the two previous case studies -we found no consistent connection between admission profiles and students' achievements at Before WWII, the higher education system reflected the existing social order and function as a hothouse for cultivating the elite class (Havigarst, 1989; Morrison, 1998) . Since the second half of the twentieth century, however, the higher education system has expanded significantly (OECD, 2003) and its target population has changed. This was the beginning of the era of "higher education for the masses" (Arun, Gamoran, & Shavit, 2007; Trow, 1970) . Higher education began to be considered a basic right of citizens. For example, in the 1950s, the participation rate in higher education of the relevant age groups ranged from 3 percent and 5 percent, and in the mid1990s, this rate reached 20% in England, 35% in France and Germany, and 55% in the USA (Guri-Rosenblit, 1994) . At the beginning of this era, a high school matriculation certificate or its equivalent was the admission slip into institutions of higher education. Demand for higher education continued to grow, on the one hand, while, on the other hand, the expansion of universities failed to meet this demand. As a result, in recent decades, changes have occurred in the admission policies of higher education worldwide, creating increasingly meritocratic policies.
Needless to say, the dramatic expansion of higher education also affected Israel. In the last two decades, higher education in Israel has shown a general increasing trend. For example, in 1989/90, 21 institutions in Israel awarded academic degrees (compared to seven institutions in the 1960s). These institutions had 88.8 thousand students. In 2012/12, 70 (!) academic institutions in Israel were attended by 306.6 thousand students. The student population grew at an average annual rate of 5.8% (Central Bureau of Statistics, 2013, Press release 276/2012). In Israel, too, the growing demand for higher education had an impact on admission requirements, as we discuss below.
The selection systems that "screen" candidates for admission into higher education institutions around the world are very different. Clearly, when we compare their various aspects, we find that most countries use high school grades or matriculation certificates as their admission requirement. Moreover, almost all OECD countries use additional tests, but unfortunately only in some fields of study. Such tests include national achievement tests (in 35% of the countries), uniform aptitude tests (in 14% of the countries), and specific admission tests that are administered by each education institution (in 25% of the countries). Additional criteria are used in 88% of the countries (Goldtzweig, 2014) .
Academic institutions worldwide use three main admission requirement policies for registered students (OECD, 2012): a combination of high school grades or matriculation grades; university entrance exams; unrestricted admission based on minimum requirements. Some institutions add to these three methods criteria such as recommendation letters, extra-curricular activities ("life experience"), community service, and socio-economic status. The custom of combining high school grades and one or another kind of entrance exam is the most prevalent practice. Needless to say, different conventions are used in different countries. For example, admission to universities in Australia is based on the candidate's rank according to her or his matriculation certificate grades, which are weighted according to each graduating class. In Germany, admission is based on matriculation certificate grades or graduation certificate grades of vocational schools. Alongside this basis requirement, different programs pose additional, specific conditions. In the USA, admission to most universities is based on a weighting of high school course grades, the student's academic ranking in his class, and the student's score on the SAT or ACT test; additionally, more flexible parameters also enter into consideration. In Japan, public and private universities require candidates to pass a test administrated by the NCUEE, a national center for university admission tests, which covers 33 topics in six fields of study. This is only a small example of the large variance between countries.
In addition, many universities require candidates for specific programs to pass uniform assessment tests. Edwards et al., 2012 In summary, the admission requirements of academic institutions vary worldwide -In most countries, at least in several programs, candidates must pass an exam that is not administered directly by high schools. The exam is not necessarily a uniform assessment exam.
Information on the tests is presented in Table 2 . Table 3 presents data on other components of admission policies and their relative significance in the admission process. This table shows that the average matriculation grade is used in 21 of the 35 countries whose data appear in this table, and in one half of these countries, the matriculation grades are considered the most influential element in the admission process. Thus, with the exception of university entrance exams in the countries where they are used, matriculation exams are undoubtedly the most dominant parameter that is considered in a student's admission process. with the exception of specific programs, where admission was restricted due to limitations, such as laboratories (Davidovitch & Soen, 2006) .
In 1981, the Committee of University Heads decided to establish the National Institute for Testing and Evaluation, in order to create and operate a series of tests that predict success in academic studies. This was done to create a useful tool that would facilitate the selection process of candidates for admission into institutions of higher education in Israel (Vininger & Teshler, 2014) . The universities were no longer able to admit everyone who sought to enter their gates, as demand outpaced supply. Since the 1980s, the main selection tool for admitting students into undergraduate programs at higher education institutions has been a weighted combination of their achievements, reflected in their matriculation exam scores, on the one hand, and the psychometric entrance examination (Machpal), on the other (Vininger & Teshler, 2014) . In certain cases, an especially high grade on either matriculation exam or the psychometric exam might exempt the candidate from submitting her or his grades on the second exam. In January 2014, the Minister of Education gave notice of his attempt to institute a reform in the admission policies in Israel's higher education institutions, so that admission would be based solely on students' achievements on their matriculation exams (Skop, 2014) .
In the years that elapsed since the psychometric exam was introduced in Israel, a public debate has developed on the question of whether to continue or cancel its use or replace it with another selection system. Concurrently with this public debate, the NITE published a series of studies that supported the predictive validity and reliability of the psychometric exam. The findings of these studies indicated that the test has a high predictive value, which means that whoever received a high score on the psychometric exam generally succeeded more in their academic studies than those who received a lower score on the psychometric exam. Their grades at the end of their first year of academic studies, and at the conclusion of their undergraduate studies were higher than others who had less success on the psychometric exams (Kenet-Cohen et al., 1999; Oren et al., 2007) . The NITE's final conclusion, based on the studies that it had conducted over the years, was that the psychometric exam's average predictive ability was greater than the predictive ability of the matriculation certificate, and that the combination of both grades generally offers a better prediction than each of the exams independently (NITE, 2013).
PART II

A Field Study in a Single Higher Education Institution
In view of the above, the authors decided to conduct a case study and examine, in a single higher education institution, whether a significant statistical association exists between students' admission profiles and their average grades at the end of their first year of studies and at the end of their studies in their respective undergraduate programs. The research question, therefore, was whether if the official admission requirements constitute a reliable tool for predicting academic success.
The admission parameters that we examined included: psychometric score, matriculation grade, academic preparatory course (Mechina) grade, grades in associate engineering programs, and grades in previous undergraduate programs.
The measures of academic success we used included: year 1 grades, and final undergraduate degree grades.
We defined the following detailed research questions: PART III
Findings of the Study
The association between students' psychometric scores and their grade average at the end of their first year of academic studies in the different faculties.
We examined the association between students' psychometric scores and their grade average at the end of their first year of academic studies. The following are the Pearson correlations of these two variables. Figure 1 presents first year grade averages by faculty and the distribution of grades for each faculty. The figure is followed by an analysis of the findings. Faculty of Natural Sciences: Our analysis shows that candidates who were admitted with a psychometric score of 600 or higher achieved the highest grade averages in their first year of academic studies. Students whose psychometric scores ranged from 601 to 650 achieved an annual grade average of 82.1 in their first year, students whose psychometric scores were 650 or higher achieved an annual grade average of 81.2 in their first year, and students whose psychometric scores were lower than 450 failed and their annual grade average in the first year was 42.3. Students whose psychometric scores ranged from 451 to 500 achieved an annual grade average of 71. Students whose psychometric scores ranged from 501 to 600 achieved an annual grade average of between 78 and 80 in their first year.
Our conclusion is that in the Faculty of Natural Sciences (N = 257), the association between psychometric scores and final grade averages at the end of the first year is positive and moderate (r p = .44). Higher psychometric scores predict, with relatively high probability, higher grade averages at the end of the first year.
Faculty of Health Sciences: Our analysis indicates that the distribution of grades in the first year of the program is similar for all psychometric score groups. Students whose psychometric scores were lower than 450 achieved an average grade average of 83.6 (!). Students, whose psychometric scores exceeded 650, achieved an annual grade average of 85.5. The difference between grade averages in the first year is not consistent and is relatively small (range is between 81 and 85.5), compared to the range of students' psychometric scores.
Our conclusion is that in the Faculty of Health Sciences (N = 98), there is a relatively weak association between psychometric scores and grade averages at the end of the first year in the program (r p = .17). Psychometric scores have a limited ability to predict success in the first year of academic studies.
Faculty of Engineering:
Our analysis indicates that students whose psychometric scores are lower than 450 are the students with the lowest grade average at the end of the first year in the program (M = 72.3). The highest grade average at the end of the first year in the program was achieved by students whose psychometric scores were between 601 and 650. This group was followed by students, whose psychometric scores were between 551 and 600, achieving a grade average of 77.7 on average. We conclude that in the Faculty of Engineering (N = 912), the association between psychometric scores and grade averages in the first year of the program is very weak (r p = .12) and that psychometric scores have little predictive ability for first year success.
Faculty of Social Sciences and Humanities:
Our analysis indicates a correlation between psychometric scores and grade averages in the first year of the program. Students whose psychometric scores were very low (450 or lower) had the lowest average annual grade average (M = 77.6), while students whose psychometric scores were the highest (650 or higher) had the highest average annual grade average at the end of the first year (M = 89.6).
Our conclusion is that in the Faculty of Social Sciences and Humanities, the association between psychometric scores and first year grade averages is moderate (r p = .28). We can say that higher psychometric scores frequently predict a higher first year grade average. Furthermore, in the Faculty of Social Sciences and Humanities (N = 1571), first year grade averages are rather strongly associated with students' final degree grade average (r p = .47), such that a higher first year grade average predicts a higher final degree grade average (see Figure 2) . In the institution in question, many students were admitted into their respective programs on the basis of their grades on a preparatory academic course known in Hebrew as a Mechina. Students who attended the Mechina were students whose matriculation grades were insufficient for admission, as well as students who were permitted to take the Mechina even though they had not matriculated. The study examined the association between their final Mechina grade and their first year grade average. Figure 3 presents the distribution of these two grades by faculty. achieved by students whose Mechina grades were between 81 and 85. Therefore, the association between the two sets of grades is inconsistent. We conclude that Mechina grades have a moderate association (r p = .47) with first year grade averages in the Faculty of Social Sciences and Humanities (N = 316).
The association between Final Grades in an Associate Engineering Program and First Year Grade Averages in the Faculty of Engineering Program
Candidates may be admitted into one of the programs offered by the Faculty of Engineering on the basis of an associate engineering certificate.
In this study we examined the association between the final grade in students' associate engineering program and their first year grade average. Figure 4 presents the distribution of first year grade averages in the Faculty of Engineering by students' final grades in their previous associate engineering program. Figure 4 indicates that the association between these two sets of grades is far from consistent! The two lowest associate engineering grades do not predict first year grade averages in the Faculty of Engineering at all. Instead, the next two groups of grades predict much lower first year grade averages. Furthermore, the highest associate engineering grades (above 91) predict lower first year grade averages than do lower associate engineering grades (86-90). We conclude that the findings above show no correlation between grades in an associate engineering program and subsequent first year grade averages in the Faculty of Engineering (r p = .15).
Final Degree Grades by Admission Requirements and Faculty
In this section we examined the question, what admission requirements did the students meet when they were accepted, and what is the distribution of their grades upon fulfilling the requirements for their degree? The findings are presented separately by faculty, beginning with the Faculty of Health Sciences. This figure indicates that the largest group of students who earned an undergraduate degree from the School of Health Sciences had been accepted into the program on the basis of a weighted combination of their psychometric scores and their matriculation grades. This group also earned the highest final grades (M = 83.3). Very similar grades were also achieved by the students who were accepted into the program on the basis of their matriculation grades (M = 83.0) or on the basis of their matriculation grades and a previous academic degree (M = 83.0). Students who were accepted without meeting any requirements (there were 28 students in this group) earned the lowest final degree grades (M = 79.4). Students who were accepted on the basis of a combination of their psychometric scores, matriculation grades, and Mechina grades, earned a final grade that was only slightly higher (M = 81.7).
In the Faculty of Engineering, a different picture emerges. Figure 6 indicates that the highest final grade average (M = 85.1) was earned by students who had been accepted into the program on the basis of a previous academic degree. A similar average (M = 84.7) was earned by students who had been accepted on the basis of a combination of a previous academic degree, psychometric score, and matriculation grades. Students who had been accepted on the basis of an associate engineering certificate earned the lowest grade average (M = 69.4), while students who had been accepted on the basis of their psychometric scores earned a higher grade average (73.3). Students who were accepted without meeting any admission requirements earned a final grade average of 74.9 in the engineering program.
Findings regarding the Faculty of Natural Sciences show their own variations and are presented in Figure 7 . This figure shows that the most effective predictor of success in a natural sciences program is a combination of a previous academic degree (in any field), psychometric scores, and matriculation grades (M = 83.2), although the grade averages of this group are slightly lower than their counterparts in the Faculty of Engineering. In contrast, students who had been accepted on the basis of a combination of psychometric scores, matriculation grades, and Mechina grades had a lower grade average at the end of the program in Natural Sciences (M = 68.4). Students who had been accepted without meeting any admission requirement earned a final grade average of 74.4.
Predictors that Arise from the Association between Admission Requirements and First Year Success and from the Association between First Year Success and final Success in the Degree Program
In view of everything stated above, one may state the following: With regard to grade averages at the end of the first year of academic studies, psychometric scores are a predictive tool of moderate success, and even so, only in two faculties: the Faculty of Natural Sciences and the Faculty of Social Sciences and Humanities. In the case of the Faculty of Social Sciences and Humanities, psychometric scores also manage to predict final degree grades with good success. Mechina grades also predict rather well first year academic success in the natural sciences, social sciences and humanities, and engineering. In contrast, grades in associate engineering programs do not make a significant contribution to the prediction of success at the end of the first year in an engineering program. With regard to general success at the end of the degree program, the best predictors vary from one faculty to another. In the Health Sciences, psychometric scores and/or matriculation grades are the best predictive measures, while in the Natural Sciences a combination of psychometric scores, matriculation grades, and previous academic degree generates the highest grade average. In engineering programs, a previous academic degree or psychometric scores in combination with matriculation grades and grades in a previous academic degree stand out among students who achieve the highest grades. This information is summarized in Table 4 . In general it appears that there are no absolute predictors of academic success. This implies that traditional measures such as psychometric scores or matriculation grades on their own are unable to predict academic success in all faculties.
DISCUSSION
In most countries in the western world today, students are admitted into universities on a meritocratic basis (Klitgraad, 1986) , rather than a universal basis: not all candidates are admitted, only those whom the universities consider to be deserving. This approach is a result of the fact that the number of individuals who wish to study in institutions of higher education exceeds the number of available places. To screen candidates, universities set admission requirements that are supposed to predict candidates' success in their studies.
As we approach a summary of the effectiveness of admission requirements as predictors of academic success in undergraduate programs, we should take into consideration the fact that this issue has occupied the attention of researchers outside Israel as well. For example, Birch and Miller (2005) found that students' success in undergraduate programs is actually a product of a long series of factors. A not inconsiderable portion of their success should certainly be attributed to their fulfillment of the relevant admission requirements. Another study conducted in Australia (McKenzie & Schweitzer, 2001) found that students' previous academic achievements (their final high school grades) are the most significant predictors of their achievements in university. A team of researchers who examined this issue in New Zealand (Shulruf et al., 2008) also concluded that success on the NCEA exams (New Zealand National Certificate of Educational Achievement -a system that is analogous to the matriculation exams in Israel) is the best predictor of students' success in their first year in an academic program. A similar conclusion was also reached by a study conducted in the UK by Smith and Naylor (2001) who found that matriculation exam grades are the most important predictor of students' undergraduate grade average in university.
Studies in Israel generate disputes on the connection between admission requirements and students' success in their academic studies. For example, a study by Ayalon and Yogev (2000) argued that in certain faculties, there is no significantly statistical association between candidates' performance on the psychometric exam, used as an admission requirement, and their success at the end of their first academic year. Another study, conducted in 2012 on students in the social sciences at the Yizreel Valley College (Ben David & Shichor, 2012) also found that the association between psychometric scores and undergraduate degree grades was doubtful, whereas the impact of matriculation grades was much more significant. Repeated studies by Davidovitch and Soen in one institution of higher education (2006, 2008) concluded that there is no connection between students' admission profiles and their achievements at the end of their first year in an academic program. These studies revealed what was a surprising finding at the time: Only 23% -slightly less than one quarter -of all graduates were admitted on the basis of fulfilling formal admission requirements such as minimum matriculation grades or psychometric scores. The vast majority of graduates were admitted on the basis of informal admission requirements. What is surprising is that the students who remained in the system -and they are the majority -overcame this hurdle in the course of their studies.
In contrast, a study conducted at Oranim College of Education (Zaslevsky & Lev-Ari, 2009 ) concluded that matriculation grades and psychometric scores predict students' academic achievements in their first year of study at Oranim.
Findings of the study, described in detail above, once again indicate that the admission requirements set by the institution's various faculties constitute a type of hurdle that has no proven systematic connection to students' subsequent achievements, both in terms of their grade average at the end of their first year in the academic program, and their final grade average for their degree. Although differences were found in the admission requirements defined by various programs, we did not find any consistent relationship between the score required by the admission requirements and students' subsequent measured achievements.
Admission requirements turned out to be a mixed bag in terms of their effectiveness. With regards to the probability of success at the end of the first academic year, psychometric scores managed to predict such success in only a moderate degree, and only in the Faculty of Natural Sciences and the Faculty of Social Sciences and Humanities. In the case of the Faculty of Social Sciences and Humanities, psychometric scores also predict success in the entire degree, rather well. Mechina grades also predict first year success in the Faculty of National Sciences, the Faculty of Social Studies and Humanities, and the Faculty of Engineering, reasonably well. In contrast, grades in an associate engineering program do not make a significant contribution to the prediction of first year success. With regards to overall success in the degree, the best predictors varied from one faculty to another. In Health Sciences, psychometric scores and/or matriculation grades are the dominant predictors, while in Natural Sciences, the combination of psychometric scores, matriculation grades and grades in a previous academic degree gives the highest grade average. In Engineering, a previous degree or psychometric score combined with matriculation grades and previous degrees are the dominant predictors among highest achieving students.
This finding joins additional findings from numerous studies worldwide (Bolotin-Chachashvilli, Shavit, & Ayalon, 2002; Karen, 2002; Davidovitch & Soen, 2006 and brings up once again the question of the effectiveness of admission requirements as predictors of academic success at the end of students' first year in the program and at the conclusion of their undergraduate studies.
